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[57] ABSTRACT

The tweezers (1) have a rigid closing ring (9) sliding
without friction between the back end (5) of the twee-
zers, where the two legs of the tweezers are joined
together, and the front (4) of the tweezers, where the
tips (3) of the tweezers are located. Beyond the length
over which 1t slides without friction, the ring (9) can
slide further forward, overcoming friction and closing
the tips (3) of the tweezers. It can also slide backwards
beyond the frictionless length, until it either encounters
a stop or experiences friction.

14 Claims, 3 Drawing Sheets
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1 2
TWEEZERS WITH AUTOMATIC OPENING AND PREFERRED EMBODIMENTS OF THE
_ CLOSING INVENTION

This is a continuation of application Ser. No. 829,380,
filed Feb. 13, 1986, now abandoned. |

SUMMARY OF THE INVENTION

The invention relates to tweezers with automatic
opening and closing.

BACKGROUND OF THE INVENTION

Tweezers or pincers held in the hand enable an opera-
tor to take hold of a small object between the tips. The
legs of the tweezers are generally flexible and transmit,
to the tips gripping the object, part of the compression
force applied by the hand to the legs of the tweezers. In
general, the tips are apart in the rest position, except in
the case of negative-action tweezers, whose legs are
crossed and whose tips open under the action of com-
pression of the legs by the hand.

It is frequently desirable for the gripped object to
remain held between the tips of the tweezers without
the operator having to exert pressure on the legs. This
can currently be achieved only by negative-action
tweezers and tweezers equipped with a rubber or
leather closing ring. Movement of this ring over the
outside of the tweezers, which 1s generally conical in
shape, makes it possible to close the tips or allow them
to take up their usual position, i.e. open or closed, ac-
cording to the pressure applied by the hand; the opera-
tor uses his other hand to move this leather or rubber
ring. |

THE INVENTION

The object of the invention is to indicate a solution
whereby tweezers held in one hand can be opened or
closed without the help of the other hand, thus avoiding
the solution provided by negative-action tweezers,
which have a limited closing force.

The tweezers according to the invention achieve this

object and are designed accordingly as indicated in
claim 1.

BRIEF DESCRIPTION OF THE DRAWINGS

To provide a clearer understanding of the invention,
several embodiments thereof will be described by way
of examples, with reference to figures in which:

FIGS. 1 and 2 show a first embodiment of tweezers
according to the invention in front and side views re-
spectively,

FI1G. 3 shows a closing ring.

FIGS. 4 and 5 show a second embodiment of twee-
zers according to the invention in front and side views
respectively,

FIGS. 6 and 7 show a third embodiment of tweezers
according to the invention in front and side views re-
spectively,

FI1GS. 8 and 9 show a fourth embodiment of tweezers
according to the invention in front and side views re-
spectively, -

FIGS. 10 and 11 show a fifth embodiment of tweezers
according to the invention in front and side views re-
spectively, and

FIGS. 12 and 13 show a sixth embodiment of twee-
zers according to the invention in front and side views
respectively.
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FIGS. 1 and 2 show the usual form of tweezers 1 with
two identical legs 2 joined together by their inner faces
8 at thetr back ends 5. The hand encircles the tweezers
and squeezes or releases the outer faces 7 of the legs 2
when the tweezers are being used, the closing pressure
applied by the hand generally being exerted in the mid-
dle of the legs or slightly forward of the middle. The
side view shows that the legs 2 are curved to enable the
legs to act elastically on the tips 3 without the legs
touching at the middle.

“A rigid ring 9 can slide freely, without friction, over
a certain length provided in the back half of the twee-
Zers.

At the front end of this frictionless length, the space
between the curved legs 2 is such that the ring 9 starts
to rub against the outer faces 7 of the legs 2, the friction
increasing as the ring moves forward. FIG. 3 shows that
the inner faces 17 of the hole in the ring, which bear
against the outer faces 7 of the legs 2, can have a conic-
ity, and this conicity can be identical to that of the outer
faces 7 of the curved legs 2 at the point where the ring
experiences friction and becomes blocked in its forward
movement.

A variety of means exerting friction on the ring can
be provided at the point where the frictionless length of
the ring 9 comes to an end near the back 5§ of the twee-
zers. In a first embodiment, shown in FIGS. 1 and 2, the
space between the outer faces 7 of the legs reaches a
minimum and then increases again slightly, right at the
back end, due to the insertion of a conical spacer 10
between the joined back ends of the legs 2. As the ring
9 1s moved towards the back end, friction will start to

develop with the diverging outer faces 7 and will rap-
idly increase.

The tweezers are opened and closed with the ring in
the following manner: |

After he has taken hold of the object to be gripped
between the tips, the operator holds the tweezers verti-
cally and the ring falls under its own weight to the front

~ end of the frictionless length and stops slightly beyond
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it on the conicity of the tweezers. A slight pressure
applied by the fingers to the legs of the tweezers ensures
that the sliding ring becomes blocked, the ring falling a
further one or two mm; this makes it possible to hold an
object tightly between the tips with no risk of losing it.

To release the grip, it 1s necessary only to point the
tips upwards and exert a slight pressure on the two legs
of the tweezers so as to close the gap between the legs
at the point where the ring has stopped; the sliding ring
returns under its own weight to 1its initial position near
the back end.

In the initial position near the back end, it is possible
to make the friction for the ring 9 so small that, as soon
as the tweezers are vertical with the tips pointing down,
the ring can leave this position under its own weight.
The elastic legs can also be made with a curved shape at
the back end, this shape being designed so that the fric-
tion on the ring in its back position is greatly reduced,
or even eliminated, when the operator squeezes the
center parts of the legs together, enabling the ring to
move under its own weight (solution not shown). An-
other possibility is to hold the pincers between the
thumb and the middle finger and use the index finger to
push the ring away from the back length, where there is
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friction, thus enabling it to drop into its front, blocked
position.
In a second embodiment, shown in FIGS. 4 and §, an

elastic strip 11, fixed at one end by a rivet 12 to the outer
face 7 at the back S of one leg of the tweezers, provides

the desired friction and blocking of the ring 9 in its back
position (broken line). This strip can serve as a clip
when the tweezers are placed in a pocket (like a pen); it
also serves as a hook enabling the tweezers to be hung
on a string, for example in order to dry the object
gripped between the tips. |

In a third embodiment, shown 1in FIGS. 6 and 7, a
stamped flange 13 protrudes from the center of the
outer face 7 at the back 5 of one leg of the tweezers.

In a fourth embodiment, shown in FIGS. 8 and 9, the
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side edges of the back end of each leg 2 are spread

slightly outwards by means of a stamped flange 14.

In a fifth embodiment, shown in FIGS. 10 and 11, a
stamped flange 15 protrudes from the center of each
outer face 7 at the back § of the legs of the tweezers.

In a sixth embodiment, shown in FIGS. 12 and 13, a
rivet 16, passing through the back ends § of the legs and
joining them together, has heads which protrude
slightly relative to the outer faces 7 of the legs 2 of the
tweezers.

What is claimed 1s:

1. Tweezers, with automatic locking, comprising:

(a) two legs each having forward and back ends with

tips at the forward ends and a middle portion
spaced from the back end, the legs being joined
together at the back ends and having a normal
position biased away from each other in the middle
portions and at the forward ends and tips with no
intervening structure therebetween, the legs in the
middle portion being adapted to be subjected to a
closing pressure to move the legs in the middle
portion toward each other so as to move the for-
ward ends and tips to a closed position, said legs
further having opposite outside faces extending
therealong from the back ends to the forward ends;
(b) a nigid closing ring having opposite internal faces
spaced from each other by a predetermined dis-
tance and freely and slidably mounted on said legs
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for sliding movement without friction and under

the influence of gravity between said back ends and
the middle portion thereof, with said opposite in-
ternal faces opposing and moving along the oppo-
- site outside faces of the legs; and

(c) the spacing of the outside faces in said mlddle
portion of the legs when in said normal position
being greater than the predetermined spacing of
the internal faces of said ring to frictionally retard
movement of said ring therealong and said spacing
of the outside faces being less than said predeter-
mined spacing with the outside surfaces of the legs
spaced from the opposed inside surfaces of the ring

when said closing pressure is applied to permit the

ring to slide under the influence of gravity toward
the tips and over at least part of the middle portion
of said legs and thereby hold said tips closed upon
release of said closing pressure by frictional retain-
ment of said ring on the middle portion of said legs
and to further permit free sliding movement away
from the forward ends under the influence of grav-
ity upon exerting a sufficient closing pressure to
space the outside faces of the legs directly underly-
ing the ring at a distance from each other which is
less than said predetermined spacing with the out-
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. 4
side surfaces of the legs spaced from the opposed_
inside surfaces of the ring; and
(d) stop means at the back ends of the legs to stop

movement of the ring in a direction toward the
back ends.

2. Tweezers as claimed in claim 1 wherein:

(a) the spacing of the legs in the middle portion is

~ progressively greater as measured in a direction
toward the forward ends to progressively and in-
creasingly frictionally retard movement of the ring
therealong toward the forward ends of the legs.

3. Tweezers as claimed in claim 2 wherein:

(a) the spacing of the opposite internal faces of the
ring is progressively greater as is mesaured in a
direction toward the forward ends of the legs and
generally the same as that of the outside faces of
the middle portion of said legs.

4. Tweezers as claimed in claim 3 wherein:

(a) the stop means at the back ends of the legs in-
cludes means extending over a length of the arms
for frictionally stopping movement of said ring
toward said back ends.

5. The tweezers as claimed in claim 4, wherein the
length where there is friction at the back ends is pro-
duced by a conical spacer (10) placed between the two
legs (2) at the point where they rejoined together, the
thicker part of the spacer being at the back ends.

6. The tweezers as claimed in claim 4, wherein the
length where there is friction at the back ends is pro-
duced by a spring strip (11) fixed flat against one outer
face (7) at the back (8) of the tweezers, the fixing means
(12) for the strip being placed near that end of the strip
which is near the back (5) of the tweezers.

7. The tweezers as claimed in claim 4, wherein the
length where there is friction at the back ends is pro-
duced by a thick part (13-15) protruding from at least
one of the outer faces (7) of the legs (2) at the back end
(5) of the tweezers, the inner faces (8) of the legs (2)
being joined directly together at their back end (5).

8. the tweezers as claimed in claim 7, wherein the
thick part has a centrally stamped flange (13) at the back
end (5) of at least one of the legs (2), the stamped part
protruding outwards.

9. The tweezers as claimed in claim 7, wherein the
thick part has a flat head rivet (16) holding the back

‘ends (8) of the legs (2) together and protruding from at
least one of the outer faces (7) of the back ends (§) of the

legs.

10. The tweezers as claimed in claim 7, wherein the
thick part has two lateral stamped flanges (14) at the
back end () of at least one of the legs (2), the stamped
parts protruding outwards.

11. The tweezers as claimed in claim 7, wherein the
thick part has centrally stamped flanges (15) at the back
end (5) of at least one of the legs (2), the stamped parts
protruding outwards.

12. Tweezers (1) with automatic opening and closing,
which have a rigid closing ring (9) surrounding and
sliding without friction over a first length of the twee-
zers, said first length being spaced inwardly from said
ring and extending between the back end (5) of the
tweezers, where the two legs of the tweezers are joined
together, and the middle portion of the tweezers on
which the closing pressure 1s exerted, the tips (3) of the
tweezers being located at the forward end of the legs,
second and third lengths disposed along the tweezers

and extending from both ends of said first length, the

second length extending toward the middle portion and
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the third length extending toward the back end, the ring
(9) being slidable further forward from said first length
and over said second length and overcoming friction
and ensuring that the tips (3) of the tweezers are closed,
and such that, as it moves over the third length towards
the back it encounters a stop, at least one of the lengths
over which the ring slides with friction towards the
front and over which it slides with friction towards the
back, producing friction which continues to increase as
from the point adjacent to the frictionless length, where
friction is first experienced and wherein, at least over
part of the lengths where there is friction, at the middle
and the back of the tweezers, the friction can be re-
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6

duced by squeezing the legs (2) of the tweezers to-
gether.

13. The tweezers as claimed in claim 12, whereln
stops (10-15) are located at the middle portion and the
back ends of the lengths where there is friction, which
are at the middle and the back of the tweezers.

14. The tweezers as claimed in claim 13, wherein the
hole in the closing ring (9) is rectangular in shape and
the short side (18, 19) of the hole is smaller on the back
side (18) of the ring than on the front side (19) of the

ring.
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